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Fig. 4 Bridge layout diagram (unit: cm)
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Fig.5 The cable force amplitude of cable-stayed bridge

on South Binhai Avenue
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Analysis and experimental research on fatigue performance
of anchor plate based on TCD

WANG Huili*', ZHANG Yan'’, QIN Sifeng’

( 1. Institute of Bridge Engineering, Dalian University of Technology. Dalian 116024, China;
2.Shanghai Lin Tongyan Li Guohao Civil Engineering Consulting Co. , Ltd. , Shanghai 200092, China;

3. Materials Fracture Mechanics Research Center for Numerical Test, Dalian University. Dalian 116622, China )

Abstract: Anchor plate is widely used in steel box girder cable-stayed bridges, however there is a
stress concentration at the connection between the anchor plate and the anchor pipe, which is prone to
fatigue failure under dynamic load. Taking a cable-stayed bridge in Dalian as engineering background,
the theoretical analysis and experimental research on the fatigue performance of its anchor plate are
introduced. First of all, the fatigue performance of the anchor plate is analyzed with the theory of
critical distance (TCD). The equivalent stress of the anchor plate is 141 MPa by "linear method”. Next
a fatigue experiment is performed, whose model ratio is 1 ¢ 1. 5. The maximum equivalent stress of the
anchor plate is 32 MPa and the maximum deformation is 3 mm from experiment. The anchor plate is
in elastic working state during the loading process. After 2 million times fatigue loading, there are no
cracks on the specimen. The theoretical analysis and fatigue experiment results show that the cable-

stayed anchor plate will not undergo fatigue cracking during the design life.

Key words: theory of critical distance (TCD); anchor plate; numerical analysis; fatigue test



